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(57)Abstract: 

PROBLEM TO BE SOLVED: To adjust an astigmatism I 
generated in an optical system. 
SOLUTION: In an optical disk device, to which a first 
optical disk having first double refraction, and a second 
optical disk having second double refraction larger than 
the first one can be selectively loaded, and which is 
provided with a liquid crystal element 31 between a light 
source 1 1 and an objective lens 15 for converging 
optical beams emitted from the light source to the 
loaded optical disk 2, by adjusting voltage applied to the 
liquid crystal element 31, a coma aberration is corrected 
in the first disk, and the astigmatism is corrected in the 
second disk. 
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§^ 2 oymfs.Tjxi? 2 b t*f ltis Mi^©iags 
s*fr^«^t, ?fe B B «?3 i©^ag/^-yt>rfb 
TE(]jin-rs ; en^n©KiimEv,.c, ~vi CS %p 

SILT, )tt:'-A£#Mia4?«^j;9tLT 
t^o Ctltt, h^7^b°-yf-%0. 9 5/zmt-rS^ 

2 <»mM.T4 7>>? 2 b © jgjasftf /hs < , 
wmtix^zfrzx'hZo mmai, mmmm 
zmtuzwEtttLr. si, %4<Dwmw-y 

3 6 a, 3 6 dt?tLTEPttl1-§«]ilEV L c, , V 
*^7XiKS/7h**, H2, S3©»<* 
-> 3 6 b, 3 6c t^LTEPi)0t5«SE 
Vlc 2 , Vlcs ^^tXffiiKi/7h$^ 

mwmt% 0 

[0 0 5 0] ft*. h-7-y^e-yf-^O. 9 5/xmtt 
§^ 2 <Dmm.TjZ* 2 b t»LTl»«M#0|BSff 

3 7 fcoiataiinta^n^ncffiiraEVLc. ~v 

Lcs ¥^fil^ « H B B «?3 1 £S$L/c)tt£-A©« 

b b h^?©e^i i: p ummxm t mm fo^mm 
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[0051] ccx\ mm? 3 i<Dmmw-yK 

m(ommmitm6ic^t 0 mmicmm 
? 3 1 o^ms^^-^t^LTHijtats^n^nwffi 

tmtf a / 2 aft t ft & cfc a k ^n^ncrawE v 

lci ~V,.c5 R*W*ft8RF<l#© 10 

[0 0 5 2] cn5H6RtfH7lc^ , r^77«J:»), ± 
& LfcffiffiMtf A / 2 m fcftS «fc 5 fc&tt/^-y 

tWbraiftrrs^n^noBiWKEVLc. ~v 

ic(,.n fct^o 

[0 0 5 3] ^C-P, h^y^yf-£0. 9 5/imfc 20 
3^iKMOffiIE©/c46tS B B B *iF3 1 

® ^ - > t ft l x mat % wmns. v L c , ~ 
v L c5 o)¥mmmLmmt>n/2mt% 

S«fc5tlSSf?n^«EVLC(,.r) i:t« 0 
BSt, »b b b«?3 lOSK S4©Sffi^->3 6 
a, 3 6dC*fLTWi0t«ffilWEVLci , V 
lc 4 £«EVLc (re „ ^S*tLT77XiK 
S/7b«*, g2, »3©«K*-y3 6 b, 3 6 c 30 

vLcfr.r, *»£LT^t»v>7h£-e 

[0 0 5 4] £5<0«I^*->3 6 etMU 

/ \* - > e ft l x mat % % tiztuomms. v l c , 

~VLC5 <D¥Vmt\ ll±VLC(,e,) Oggil 

ftSi^fc, »175Sffi4©«S/^->36a~36 
d£»LT9ttn-r*BIMIEVLc. ~V LC1 £3/7 40 

.fcSEfSg-fS. 

[0 0 5 5] J^LfcASfcliSSftfcraWlffV 

LC. , VLC, ^TTttSEVLC C.... + ) 

tU »*EVlc 2 , Vlcs *WTTftt«EV 

[0 0 5 6] 6/im<h£tl 
/cl 1 <D%m.7 ! <tZ2 2 a EftLT'lfWIcDEilff 
££fT5*£fcfcS\ SI, 12, S5©»^-^3 
6a, 3 6b, 3 6eitt|tl^y3 7t»c 50 
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Mta-rsffiiMEVLc, , v LC2 , Vlcs *m 

LfttEVtc,,,,, kU S3, S4©»** 
->3 6c, 3 6dt±tl»^-y3 7tOKtEP 

int^iMEVLc 3 , v LC4 tmmmwEt 

t«„ t&fc^ 13, $4 3 6 c, 3 

6dtWLT0]iPSnSKliaEVLC3 , V 

[0 0 5 7] CCT?, h^y^y^l. 6ftmfct 
§1 1 ©ft«ftr-f X* 2 a Eft LTtiffSfi^teilB 
mm? 3 1 OS 1 , 12, 15 Oftffi 
/V->3 6a, 3 6 b, 3 6 e Eft LTffljPtSlIl] 

SEVlc, , Vlc 2 , Vlcs *SEV 

LCror, E@£U ?ft H B B«?3 I®|53&tf3l4 

©Sft**-^ 6c, 3 6 d EftLTEPtot SMI 
EVlc, , Vlc, fc&ftiWdi&OADERCg 

[0 0 5 8] Ce:T\ ADER£O^TM*eRWt 
3 0 H2RtfH3*fc^11iWA» B, C, DH\ 7* 

JgfcjSU tl©®«A, B, C, D(C)SCT7*hrV 
1 8ff##J2tn>3 0 7* Ff^f^^ 1 8 

S3tbfe«e-AOl^;I/%iSidSU ctv& A D E R t 
LTI/^o tftt^^^ ADERii, S 1 ©JtaaftT-f X 
*2aOi^t, (A + D) ? (B 

2bO«^K % Jte-^Ol/^I/* (A + B + C + D) 

[0 0 5 9] ^<1T\ 6a90^77t^r±3K % 1 
3, |g4 0»^->3 6c, 3 6d(C»bTEPto$ 
ftS»mEVLC3 , Vlc. It, ADER^fflJ^P. 

nfc«E*«EVLc.As, fct5o 
[0 0 6 0] LfcAbT, F77^t!7^1. 6(im 
tt5l 1 <Dfflm.TJ X? 2 a (C^LT'»fgff^c7)fH 

mn*kzfto®£t\c&. mm? 3 1013, S4©« 

3 6c, 3 6 d Eft LTEPta-rSIMEV 

LC3 , VLC4 ^Pl^tl/CIIEV LC(AS) t 

[0 0 6 1 ] M±<D£5it%T47>9KSAXf/JUitn 

mm 1 <D§gpofflffli&t?§a##<D»fiti^, m 9 
[0062] TtrVx^fesatf/xttH^ss 1 a, 
a -^6i^ snuff 3 1 mmtmmm^e 2 

t, 7*-AX«gP6 3t, b77^«^64tiC 

Sg^nri/^o lHllgli)aP6 2 i:7*-*xiiii^6 

3 h y v $ mm 6 4 k 14, )t b° y ^ 7 7 TlBSB 3 1 
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[0063] jtfjxmmxs/iLm&m \ a, 
•7^^nn>tfa-^6i*^ (D%m\m\m~3^x, 
mmsm^ zim&mfz 1 ®&*s><*->3 6 a 

~3 6 et^LT^n^nolfflHEVLc, ~V 
£ WJ LT, C <Dm&T<< 7 * 2 OflWiCjS CT^« 

lci ~vi.c S zmtzmm%z.tic%% c 

[0 0 6 4] Sfc, Jtr-f X^EftRtf/XfiB^BW 
ia, ^^nnvifi-^e lfrSOfflflfi^fclStJ 
V>T7;t— AXBftS 6 3 tfftH 7^77 7S« 3 Ictt 

[0 0 6 5] CCT, 7*-*7/U77a, El 1 0© 
7*9 7 * 5 fc > ft e v X 7 y 7SB 3£j;oTl 

-l^-htf{g<fP^ftT^S»*^ft;i>£?fc 20 
U?g£*U tOSHgSftfc7*-*;^WXWFT- 
7*- #;W77Vfb fct^o 
[0 0 6 6] V-f^n3ytfa-^6 IB, T^tf 

-y 7 7 y 7SB 3 tf fEil h77^ * iEttESt-r « <fc 5 

[0 0 6 7] Hi, II 

8 5 EHte»aBiSI56 5 k:g^sn-rfeO, c 

©^^D3>b°a-^6 1 tf 5©ffPMf^CS^VT 
0K.WP6 5tf7k?y F;l/^-# 5WU C<D7 
tf > F;bt- # 5 1 J: otfflMf-f 77 2 ^mSOHI 30 

[0 0 6 8] ^b°-y 7gB3tt, RF77 
76 6fcg^nTfeO, CfiDftlfy77v7*g1l3£ 

F7776 6t*5^TRFftW^I£tl5„ RF77 
76 6 fi, DSP (Digital Signal Processor) 67 t 
Jg^StU DS P6 7tRF{|^5MD, DSP6 7C 
fc'^TR Fff^e>ri>^;Ht^K^^nSo 
[0069] DSP6 7H:, 1 
fc E C C (Error Correction Code) /A C I R C (Adv 40 
anced Cross Interleave Reed-Solomon Code) SI5 6 8 t 
fcSBttSfl, DSP6 7tf£ADI P<E>xv-l/-hT? 
£§ADER^-7^^P3>tfi-^6 1 fc3t»K EF 
M (Eight to Fourteen Modulation) ff^ECC/A 
C I RCSB6 8fcj&5o 

[0 0 7 0] ECC/AC I RCffi6 8fcJ\ V^D3 
>^6 1 t8^£tU A7J2tlfcE FMff^tll 

[0071] v^^nny^^ 6 i a, et^is? 50 
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h'b RAM (Random Access Memory) 6 9 tgft^tU 
DSP67&tfECC/AC I RCW6 8fr52S5ft« 
&8©X7Ht$fitf ^ ?« B H a »gP6 2Rtf7*-*7 
f»6 3Rtf hvy^ffiftgP6 4*P!SU HS^tl 

fc»W4«T*««EVLC.,.r. . Vlc.a 

S) , VlCU„». + J , VLC.com-) 

7*-*X/W7XVFB*RAM6 9KEttH"«o ft 
fe, RAM6 9fcLTa. EPROM (ErasableProgra 
unliable Read-Only Memory) ^fcffl^S C fctft'f S 0 
[0 0 7 2] Jt^Xi'lBSRtf/XttB^S 

b i &mm.Tj 7 * 2 tftLTts 

HMrV 7 7 tV 7 ? 2 OfflB&WJJiJ U WBiJSftfcS 
8fcjSl7CRAM6 9tf£>£/*7*-*fclvT, «EV 

LC(r.r) , Vlc<as ; , VLC(c„ ma 

+ ) , V L C(co ma -> , 7t~ *7/U77V 

f b *tt#tHiyr^*o 

[0 0 7 3] ^ftWttt, ?^^D3yt'a-^6 It 
f5.T4*9 2 a t^JK^n/cil^ta, IMMEV 

LCI , V LC2 , VLC5 tLTlEV 

LC<,ef, tf\ «HEVLC3 , Vlc , t LX 

>t£:i-*6 lCk^T, H-777tf7f-*0. 9 5ft 
mfc*5852 0ft«jar-rX7 2 b fcWBfSftfdfSK 

a> litffV,.c, , Vlc, t LTfltEV 

LC <„.,.+ , tf, BSJ«EVlC2 , VLC3 £ 

LT-IEVic .»,,„-> tf\ IKIMEV,.c 5 

LT«EVi.c(roo tfmtii^n^o 7*-* a 
/W7XC^^Ttt, H^5©ftM5trV77<Di§£"? 

[0 0 7 4] J-Ah0<fc5ttM2ft/cft7V77fEifK: 

1 1 C^t7n-f-^-htS^^TJ-XTT?I^1-§o 
[0 0 7 5] tf, XT77S1IC^T, h^-y^tf 
>y^*0. 9 5 iimttzn 2 <D%MM.t J XtZb* 

Tv^^anyifa-^6 l tf &©$0fPfI^t J;ot@ 

fiigK^6 5tf7k°7K;vt-^ 5%mbXs mv> 

anytfa-^6 l tfH2©7 , fiiig7V7^ 2 b©fBl 
*«B!l**o 

[0 0 7 6] ^t, 7X77S 2t*3l>T, 
7t°a-^ 6 1 tf 5>0$iJfPfl^t <toT7*-*Xffifl 
g|56 3«JfflIL, C07*-*XK»g|5 6 3tfP»)tt 0 7 
^777g*3t7^— A7/W77WPLT> ^2 
©^l^r^77 2 bfcJ*t**f*U>Xl 5©1*JE 
il^lSU )tt!y^7y7'g«3t<J:oTSg*WSn 
fcR Ffi^©X7-l^-btS^^T7*-*7-9--*' 



LTEPtot§IWJ±VLc.i ~Vlc 5 ±kKL/c 
titfBMtf A / 2 t &3 J; ? fc, &»W£#5ftfc«ET? 

[0 0 7 7] 7777°S 3£fc^T\ ftt°777 

7 7°m 3 fc J: -3 TSEfctfiSftfc R F {f^Dx^- b- 
HcS^T7*-#7/V77tf*lT'&3fr£?fr 
v^7P3>ifa-#6 ltffiJIfU 7*- 

7J> 7*-*7^V77tf*irefcSiiSJi, Xf'y?* 
S 4 KJttTo 

[0 0 7 8] XT77S 4Kfe^T, v^^anyh°a 
-*6 10fiJirt£DSlc^ft/c7*-*7/W77 
*7*- *X/W7XVfb fctTRAM6 9tffitt1" 

[0 0 7 9] ^tcXr-y7S 5K*VT, ^^nn> 
^6 1^ ©ffflfflHI€ £ J: o Tffiffi IBS/SB 6 2 * 

tit, ittvtTv rm 3 t i o Tss*tti«nfe r 

Ft^OXv-V-btS^^T, 7ftHffS?3 lO&S 
»<*->fc»LTfflin*smWEV..c. ~V 

[0 0 8 0] *fc, Xr?7S6}cfcVT, tttfy*7 
7 7°S«3 £ <fc-3TK#tHSftfcR Ffl^cDXv-b- 

TfftV^lCH;, Xfy7"S5CIS„ -75, ffiffiHtf 
A/2ffiSlf*S«^fci:, 7r7 7°S 7£l£? 0 
[0 0 8 1] 7r77°S 7fcfc^T, v^^nn>h°a 

n/c.«j«EVLc ~Vl C5 £«ev 

Lc(r.r) tLTRAM6 9fc|BttEt5o 

[0 0 8 2] i^ts Xf7 7°S 8 fcfcl^T, v-f^un 
6 1 fr5©M®fi^fc<^T«llf»6 3 
U ^ tf 7 * 7 7 7°g« 3 K «t t> T 6!& ffl 2 ftfc 
RFE^OX^-U-hfcS^T, SUll? 3 1 
»<*->0¥£KIWlEE*«EVi.ccr.rj 

1, S4©»^->3 6a. 3 6dtWLTWiint 
SKIMEVlc, , Vlc, £777ffikv>7b£ 
12, S3 ©«/<*-:/ 3 6 b, 3 6ct»LT 

Ento-r§iEft«EVi.c2 , Vlc3 ^^xiK^ 

7 h**T^>7 HfclSgtSo 
[0 0 8 3] 7fy^S9tts^T, ft£777 
7 7SM3£<};oT§E&th2ftfcR F|§©X7-W 

Ctt, X777°S8tS§ 0 -7J> ±jSbfeS/7Htf 
«aTf*««^tt, 777 7° S 1 oca 
[0 0 8 4] ^fc7r-y7°S 1 Ofcfel^T, 
7t°a-* 6 1 OfJBfft £ <7>7 h«^«li:¥iJ»f?tl 



fcKlC, SfiiR? 31011, 14 <DW&rt*-y3 6 
a, 3 6 dicftLTffljQ^ft/cIglMEVLc, , V 
LC < ^IEVlc,™ ♦> feLT, ?ftH«^3 
l<Dmz, l3<D««^£->36b, 3 6c£fll/t 

Enta^tifcigi]«Ev L c 2 , v L cs £«ev 

ic<«...-) tLTRAM6 9fcfEttt£o 

[0 0 8 5] #|C, 77 7 7 S 1 1 tfc^T, f^77 
k°77^0. 9 5pmfc**£20JtKS[7VX*2b 
fcttDflU hvvtVvf-ltl. 6pmtt&%l<D 
10 MR7V772 a^g#t§o ^UTv^nnvtf 
i-^6 1fr6 OJIIC cfcoT @$sf » 6 5 X If 7 
F;l/*-* 5 «1LT, 1 1 <0«J7V 77 2 a * 

1 1 ©tct1M7V X7 2 a ©M^iJT 3o 
[0 0 8 6] &|C, 7777S 1 2 {C&t/vt, Y^n 
n>k°n-^6 l^5©i&J«iCJ;D?Sffii8Bia56 2tf« 
Hll?3 1©ll, 12, g50*ffi^*->3 6a. 
3 6b, 36efc&a«ffiA*-y3 7fc0IHfc:SfiEV 
Lc.ret ) S3, »4©«S/^->3 6c, 
20 3 6 d t&WmW^~y3 7 £?WBEVlc< 

■TSo Hi, 12, l5©*g^^-73 6 a, 

3 6 b, 6 e fc#!«ffi^*->3 7 kCIBttt, 1ft 

MEVlC, , V LC2 , VLC5 tLXMEV 

LC(,.n ^EPtobSSbTfet, 13, 14 

g/<*->3 6c, 36dt±tS»^-7 37tO 
B£BlJntSBiWEVLC3 , Vlc, 7tk°7 7 

7 7 7°mW 3 1 j: o -zmtH £ ft fc R F jf^A^ Bttfflt 
«ADER*«fcft*«fc3fcg{fc2-&S. 
30 [0 0 8 7] 777 7°S 1 3(CfcV^T, ^b°7^ 

7 7 7°m 3 (C «fc ^ Tfi!&ft$ftfc R F ff^^ & A D E 
RfctttHU l0)ADER^IIi?$.§«^^D3 
7t?a-^6 ItioTfJKU ftlT^l^ttiX 
T77°S 1 2fcM5 0 -75, glT-feStI-a-t(i777 
7°S 1 4E!tf 0 

[0 0 8 8] 7777S 1 4fc*VT, ^-f^nnytf 
i-^6 1 ©fllft J; 0 A D E R A^Sat?*5ii^C, 
»S*?3 1013, !4<Di|g/^-73 6c, 36 
dtcEPAn^ft§M«EVLC3 , Vlc, ^rttEV 
40 lc<a S) fcLTRAM6 9fclB1ltSo 

[0 0 8 9] &±(o^a^mr\ 7*-tiz>U7z 

Vfb M«J±VLC (r(f ) , Vlc (as) , V 

LC(coma + ) , VlC(c„.-) %RAM6 

9 tE«t ^7V x twsRxf/x&nsm* 1 

It^^iSMrV 77 2^ &m«j3^i&©iS4t 

[0090] 7te7V7^fasstf/xas4g« 

10«a8*IBW«IBlcH:, «EEVlch/h *5 
50 J6RAM6 9iCfH'lLTfe^t>(Dht§ 0 
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[0 0 9 1] ±aLfc«k5E, «H«?3 1 

[oo9 2] mmmxiz, m2<omm.T-f^^ 
* hxmwk'm £ a k L/c>b\ ^nt lth i 

tV X 7 L TlBSfcfT 5 J; 5 fc JS* £ b T fc £ t, \, 
[0 0 9 3] COS^Cti, ^l«7feii^rVX^T-± 

iELfcxry^s i ~s 7 £ x^wt.m^'umMs^ 

[0 0 9 4] ±ffiS*«EVLC (r.n m^)\C 

LCfrefl (Cl'jVTVlC<c„a + ) , V 20 

Lee...-, tfiBSSn^UKfESSnSJ;? 

[0 0 9 5] ELk©<fc3fc, *5SHCtntf, ffiltiR? 
3 1 «^T!BS b v >y ^© h 7 -y * M v ^*Sv>CS 

t Lmmmmtt^m.%T^^2 kmlt. is 

fit, &tfffiffi«fb*i^-rsci:^T*tSo 
[0 0 9 6] m^mwk(Dmt lt>i&, m \ 2 
tmzst, -mt iEtxkwm> w-yttzztt 

»^->7 1 fc, t©Sffi^*->7 ItHSftflf 

n^tffM^n/cmg/^-^7 2 ^©ro©«§^ 

1 3 VlRMfcfiflE* § /c460rftl«?^ffiiE¥g^ 40 
g t & § fc «) K. , ^-OffiftJl? i -p T#£iKMfttf 
3ViRf|£JfjE-Z?f Sffijljfrf 3 1 SHStfSHfll 
$©«{ fc&tfffiffltf&f bffi&ST? t § o 
[00 9 7] 

2® h 9 v X \t >y f-£SiWcgfc LTESfflfcfcSfc-r 
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1-3dfctfT?*5„ ftr^XXfBS 
If 7 * 5 tMtV X * fcft L Tff SHPJ *f B 

m*7tvvzfrm<x$>ft.mKm?%cttf 
■ess. 

[0ffi©S*&M 

[01] *^t^SJRMIBS^O*f*fcft«IHS& 
[0 2 ] H 1 <Dfflffi.T4 X ^©IBil h7 7 X£*tffi 
09 3 ] $ 2 ©ftillaxV X 7 ©IBS h 7 v * ZmWc 

mmmx&% 0 

[0 4] mmmi^ftm&mz^tmmm 

X°&5o 

Ms] w£hm?mvt>n%mmw-yz*tWL 
m¥mmx&% 0 

[06] ^ H B B «?(cEPiiPt?»Si]*Et^LT, « B B H « 

[07] t«Hi«^£Ento-r?>iWEtc^bT, K*m 
r f ft^© v v * -(vwtitmv? 7 x %> % „ 

[0 8] ?ftH« ; f©^lRtf^2<7)SS;^-yt±tffl 
i»^->fcOIBKWiirrSWWIE£*rt-*» R F 

[09] #^H^tffl^?»n§iixMifiSMo«^t 

[010] « B B H «?oB 1 ©»^->^!tti^ 
^-^tOHtcEnWSIWEC^tS A D E ROSE 

[011] #8E£&5iKH6££fcjS-r7P-7^ 

[01 2] m&m-\cm^ft%&wmw-yo>m> 
m^tm^-mmx'tb^o 

1 fBSStf/XttS^SB, 2 «RxVX7, 3 
%V>y97V?m. 4 B»Cvyh\ 5 Xh°yF 
11 ¥«f*U— f, 12 ^Wr^> 
^ 13 tiW.x7y-y£, 14 nU^-^by 
X\ 1 5 muyX, 1 6 ttJtF, 1 7 
yX\ 18 7*h7VrXX, 3 1 ffift*? 



(11) 
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